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Sivekar Tinar
Abstract
To compare morphological changes in the umbilical cords from chronic hypertensive and
preeclamptic patients having normal or pathological umbilical artery Doppler ultrasonographic re-
sults. Umbilical cords from 34 normotensive, 31 chronic hypertensive and 70 preeclamptic women
with normal and abnormal Doppler flow velocity waveforms (FVW) at 35-40 gestational weeks
were studied. Morphological changes in the umbilical cords were examined on formalin-fixed,
paraffin-embedded sections. The total umbilical cord area, total vessel area, and wall thickness of
umbilical vessels were measured in systematic random samples using unbiased stereology meth-
ods. An ANOVA test was used for statistical analysis. In the chronic hypertensive and preeclamp-
tic groups with normal Doppler FVW, the thickness of the umbilical cord vessels remained nearly
constant, whereas both the total area and the lumen area were reduced. These changes corre-
late with the histopathological findings, suggesting a mainly vasoconstrictive effect. By contrast,
analysis of the preeclamptic group with pathologic Doppler FVW showed a comparable reduction
of all parameters of the umbilical cord. Histopathological findings were related to smaller, con-
tracted smooth muscle cells of the vessel wall, which is suggestive of a predominant hypoplastic
mechanism. As a result of reduced uteroplacental perfusion, fetal hypoxia and intrauterine growth
retardation become unavoidable in preeclampsia. The histopathological changes in the umbilical
cord between the chronic hypertensive and preeclamptic patients depend on the Doppler results.
In conclusion, the umbilical artery Doppler FVW indices provide good values for predicting in-
trauterine growth retardation in preeclamptic patients.
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n＝34 N＝31 n＝32 n＝38
Age 27.7±4.6 28.3±4.4 27.6±5.3 25.5±3.8
Parity(Nulipar/multipar) 21/13 10/21 23/9 26/12
Gestationalage(wk) 39.0±0.5# 38.3±1.0 37.3±0.9? 36.4±1.1?
SistolicBlood
Pressure(mmHg) 107.0
±10.8# 148.3±11.8 149.8±11.8 156.5±12.7?
DiastolicBlood
Pressure(mmHg) 69.4
±9.9# 95.9±6.1 101.0±11.4? 105.1±10.7?
Edema 1.0±0.6# 0.9±0.9 2.2±0.4? 2.2±0.4?
Spontantdelivery/
Cesariansection 25
/9# 16/15 6/26? 7/31?
APGAR 8.3±0.6# 8.0±0.7 7.4±0.8 6.8±1.2?
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n＝34 N＝31 n＝32 n＝38
Umbilicalcord
Totalcordarea 63.58±2.00# 54.09±2.65 48.99±3.18 41.84±1.58?
Jelyarea 51.37±1.79# 43.95±2.43 40.39±3.09? 35.22±1.77?
Totalvesselarea 8.44±0.69# 7.01±0.29 6.07±0.22? 5.01±0.19?
Totallumenarea 3.77±0.13# 3.11±0.28 2.58±0.10 1.61±0.11?
Vein
Totalareamm? 6.28±0.44# 4.95±0.09 3.61±0.11? 2.51±0.22?
Lumenareamm? 2.97±0.29# 2.47±0.05 1.96±0.21? 1.10±0.22?
Walthicknessμm 471.75±33.27 459.58±11.58 437.75±10.79 398.58±11.54?
Artery
Totalareamm? 2.97±0.18# 2.59±0.14 2.49±0.12? 2.06±0.06?
Lumenareamm? 0.40±0.05 0.32±0.04 0.31±0.05 0.25±0.06?
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